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Abstract 
This paper describes an action research that aimed at improving pupils’ performance in doing subtraction with regrouping of 1-digit numbers 
from 2-digit numbers and 2-digit numbers from 2-digit numbers. This study involved six Year 4 Malaysian Primary school pupils who were 
selected from 22 pupils who had sat for a test consisting of questions on subtraction without and with regrouping. The six pupils were found to 
be able to do subtraction without regrouping problems but had difficulties doing subtraction with regrouping problems. The study examines the 
effectiveness of the method called “Shortcut for Subtraction” in improving pupils’ skills in doing subtraction with regrouping problems. The 
“Shortcut for Subtraction” method was the method used to replace the traditional “borrowing” method which was used initially to teach the 
pupils to do subtraction with regrouping. 
© 2010 Elsevier Ltd. 
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1. Introduction 
Subtraction is a basic operation skill which is essential for children to master as it is a skill that is used in our daily life. All pupils 
must acquire the skills of subtraction so that they would be able to use subtraction when they are faced with a situation that 
demands it. Hence when the researcher taught subtraction with regrouping to a class of pupils, she used coloured buttons to aid 
my pupils to follow the algorithm. All her pupils were able to obtain correct answers when they used the concrete items. 
Problems arose when the button were no longer used. A small group of pupils were unable to do subtraction with regrouping 
although subtraction without regrouping posed no problem to them. Analyzing their working illustrated several distinct errors. 
1.1  Errors made when doing subtraction with regrouping 
(a) Pupils subtracted the smaller digit from the larger one. They were doing subtraction without regrouping, which basically is 
subtracting the smaller number from the large number. 
 
 
 
 
 
 
 
 
 
 
Figure 1: Sample of pupils’ work illustrating the smaller digit subtracted from the bigger digit 
 
(b) Doing addition in one column and subtraction in the other column. This again illustrates that the pupil is able to add and 
subtract without regrouping and so does theses operations for a subtraction with regrouping problem. 
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Figure 2: Sample of pupils’ work illustrating addition in one column and subtraction in the other column 
 
(c) The other errors are classified as careless mistakes. Although claimed to be careless mistakes, they may have been done 
using an algorithm that the pupil is familiar with. 
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Figure 3: Sample of pupils’ work illustrating careless mistakes 
 
Among the working classified as careless mistakes are the following; 
(i) Regroups and subtracts in the ones column but writes the answer in the tens column (see Figure 3: First from 
left picture).  
(ii) Does addition instead of subtraction (see Figure 3: Second from left picture). 
(iii) Does not reduce the tens place value by one after borrowing (see Figure 3: Third from left picture). 
 
Hence, with the evidence that there is a problem for pupils to do subtraction with regrouping, a strategy to help improve these 
pupils’ performance in dong subtraction with regrouping was required.  
1.2  The “Shortcut for Subtraction” Method 
Reviewing pertinent literature revealed several alternative methods to do subtraction with regrouping. (Beattie, 1979; Kennedy 
and Tipps, 1994; Jones, 1963; Chapin and Johnson, 2000; Ma, 1999).  However, they were found to be unsuitable as the methods 
were not simple. As Handley (2007) states that “the easiest way to solve a problem is also the fastest, with the least chance of 
making a mistake”.
 
Finally a method that was simple and that used subtraction without regrouping to do subtraction with regrouping problems was 
found in literature. The method is called “Shortcut for Subtraction” (Handley,2007). It involves just 3 steps. Below is an example 
of how this method works. 
 
Example: 93-57. 
Step 1: Round up the subtrahend to nearest tens: For 93 minus 57, 57 rounds up to 60. 
 Step 2: Then subtract 60 from 93: 93- 60 = 33 (Subtraction without regrouping) 
Step 3: Add the value needed to make 57 to 60, that is, add 3 to 33, which gives 36. 
Therefore 93 – 57 = 36 
This method uses subtraction without regrouping to do a problem of subtraction  
with regrouping (and also involves addition without regrouping). 
This study describes the effects of using the “Shortcut for Subtraction” method on pupils’ performance in doing subtraction with 
regrouping of 1-digit numbers from 2-digit numbers and 2-digit numbers from 2-digit numbers. 
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2. Methodology 
 
This study involved six Year 4 pupils from a semi-urban school in Malaysia. They were selected based on their work in their 
exercise books and a pre-test (served to 22 pupils) that illustrated that they had difficulties in doing subtraction with regrouping 
problems but were able to do subtraction without regrouping problems. Marks in the pre-test were awarded for correct working 
and correct final answers. There were more than six with difficulties in doing subtraction with regrouping but were involved in 
other projects in the school and were not available for this study. The six selected pupils were then interviewed to express what 
they felt when doing the pre-test.  
 
The next stage was the teaching and learning sessions. It consisted of two, one hour teaching and learning sessions and a 20 
minutes revision session (each session was conducted on a different day). During the first teaching and learning session, 
subtraction with regrouping of 1-digit numbers from 2-digit numbers was taught using the “Shortcut for Subtraction” method. 
The teaching and learning sessions involved doing some examples and were immediately followed by practise doing an exercise. 
Personal attention was given to individual pupils who had difficulty understanding the method. All the questions in the exercise 
were discussed on the board in the class. The second learning session involved subtraction with regrouping of 2-digit numbers 
from 2-digit numbers. Again as in the first learning session, the teaching and learning session was followed by the practise 
session doing Exercise 2 and finally discussions of all the questions on the board in the class. The third session was a revision 
session a day before the post-test. Pupils were required to work out the answers and then write their working on the board for 
discussion.  
 
The next day the post-test was conducted which was followed by an interview which provided opportunity to the pupils to 
express their view of the “Shortcut for Subtraction” method. Marks in the post-test were awarded for correct working and correct 
final answers. All teaching and learning sessions, interviews and the test sessions were videotaped. All test papers and exercise 
work were collected. A reflective journal was kept of every interaction with the pupils, in addition to field notes taken during 
interactions.   
 
3. Findings 
 
When the 22 pupils were doing their pre-test, several were wasting time after completing questions 1 to 5, which were the 
subtraction without regrouping questions. Questions 6 to 10 were subtraction of 1-digit numbers from 2-digit numbers and 
questions 11 to 15 were subtraction of 2-digit numbers from 2-digit numbers, with regrouping. Many wrote answers without 
actually doing any working for the subtraction with regrouping questions. Six pupils were then selected for this study. 
 
The interview revealed that all six pupils used their fingers to solve the subtraction without regrouping problems. All the pupils 
also claimed that they had forgotten the algorithm to do subtraction with regrouping using the borrowing method, although they 
had just completed the topic the earlier week. Of course their exercise books and test papers revealed that they did not know how 
to do subtraction with regrouping. Two pupils who had scored 20% and 40% for subtraction of 1-digit numbers from 2-digit 
numbers in the pre-test explained that they had drawn lines and cut the lines to obtain the remainder. They gave up because the 
numbers were large and the process tedious. 
 
During the teaching and learning sessions, enthusiasm increased as the pupils grasped the “Shortcut for Subtraction” method to 
do subtraction with regrouping problems. The exercises were done enthusiastically and the high scores motivated them to 
volunteer to do the problems on the board during the following session. Confidence had definitely increased. However, one pupil 
had difficulty understanding step 3, adding the difference after doing the subtraction of the rounded subtrahend from the 
minuend. Later when she did her exercises she got all the working and answers correct but the pupils were allowed to discuss 
with each other and also ask for help from me.   
 
The pre-test and post-test were analyzed based on the type of questions, that is, subtraction with regrouping of 1-digit numbers 
from 2-digit numbers and 2-digit numbers from 2-digit numbers.  Table 1 shows the percentage score of the pre-test and post-
test. All six pupils showed improvement in their scores from the pre-test to the post-test. One pupil however had only obtained a 
score of 40% in both sections.  
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Table 1: Pre-test and Post-test percentage scores of the six participants 
 
Participant 1-digit from 2-digit 2-digit from 2-digit Total 
Pre-test Post-test Pre-test Post-test Pre-test Post-test 
Pupil 1 0 80 0 56 0 68 
Pupil 2 0 100 0 100 0 100 
Pupil 3 40 100 0 100 20 100 
Pupil 4 20 100 0 72 10 86 
Pupil 5 0 96 0 88 0 92 
Pupil 6 0 40 0 40 0 40 
Mean 10 86 0 76 5 81 
 
The data shows that pupils’ performance for subtraction with regrouping of 1-digit numbers from 2-digit numbers has a 76% 
increase from the pre-test to the post-test. The improvement of five out of the six pupils for the subtraction with regrouping of 1-
digit numbers from 2-digit numbers is 60% or more, with three pupils scoring 100% for this section.  However, the researcher 
had expected all six pupils to have attained a 100 % score for these questions because a 1-digit number subtrahend when rounded 
up to the nearest ten is always ten. The interview after the post-test revealed that five out of the six pupils were aware of this but 
one pupil (not the lowest scorer) was not aware of this.   He did not even understand what the researcher was talking about. He 
said, “… round to the nearest ten so can be 10, 20,.. anything…”  (see Figure 4).  
 
 
 
 
Figure 4: Pupil’s work showing error in rounding up to 10 
 
The pupil who scored the lowest had a major problem of adding the incorrect difference of the rounded number and original 
subtrahend (see Figure 5). 
 
 
 
Figure 5: Pupil’s work showing adding the incorrect difference of the rounded number and original subtrahend 
 
The subtraction with regrouping of 2-digit numbers from 2-digit numbers also has a 76% increase. Again the same pupil, who 
had scored 40% in the subtraction with regrouping of 1-digit numbers from 2-digit numbers, also scored 40% in the subtraction 
with regrouping of 2-digit numbers from 2-digit numbers. She scored her 40% in both sections from her working of rounding 
correctly and subtracting the rounded subtrahend from the minuend. Throughout the entire paper she added the wrong difference 
of the rounded number and original subtrahend. In the interview after the post-test revealed that she viewed the difference as 
another subtraction with regrouping working. She did not count on to obtain the difference which could easily have been counted 
on her fingers because all differences were less than 10. She said, “… difficult. More difficult than this….” . (She pointed to the 
original question). Once the counting on method was explained, she said that she could get all correct. She said, “… yes, this is 
easy, I could not do this minus this because I don’t know how. But I can count on and get the number, can…” The researcher 
realized then how a pupil may find something difficult and not be willing to ask even if the teacher is very friendly and never 
refuse to answer questions. The researcher did realize earlier about this pupil’s problem but when she asked her then, why she 
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had added the incorrect difference, the pupil told her that she did not understand. The researcher told her to find the difference 
between these two numbers. When asked how she had managed to get all her exercise questions correct, she said her friends told 
her the number to add on. It appears that doing their work individually for the exercises would have given a more accurate 
feedback of their performance. Group work may help if the pupils show their friends how they obtained the value of the 
difference, rather than show their work to copy.  
 
However, during the post-test, it was silence and then a lot of ‘yeah’ and other happy remarks from all the students because each 
and every one of them could make progress in the test. They were very excited and wanted to know their marks. Confidence in 
their work was shown and their scores mirrored their confidence. 
  
4. Conclusion 
 
The “Shortcut for Subtraction” method improved the six pupils’ subtraction with regrouping skills. It is a method which helps 
pupils overcome the difficulties faced when doing subtraction with regrouping using the borrowing method. The “Shortcut for 
Subtraction” method also motivates pupils to do subtraction with regrouping of 1-digit numbers from 2-digit numbers and 2-digit 
numbers from 2-digit numbers.  
 
This study revealed pupils using incorrect algorithms to do a problem because they know how to use it, such as subtraction 
without regrouping and addition without regrouping for subtraction with regrouping problems (see Figure 1 and 2). The 
“Shortcut for Subtraction” method employs these algorithms that the pupils are comfortable with to do subtraction with 
regrouping problems hence pupils showed improvement in achievement and a change in attitude. They were motivated. Intrinsic 
motivation was generated as pupils completed their given tasks successfully employing algorithms they were confident using. 
This study however involved a small group of pupils who received a lot of individual attention and this may be another 
contributing factor for the success of the “Shortcut for Subtraction” method in this study.  
 
The effect of the “Shortcut for Subtraction” method was positive on improving pupils’ performance in doing subtraction with 
regrouping of 1-digit numbers from 2-digit numbers and 2-digit numbers from 2-digit numbers. It also has a positive effect on 
pupils’ attitude to do subtraction with regrouping problems. However, the actual effects of this method will be revealed when it is 
used in a whole class situation. Hence a study of the effects of the “Shortcut for Subtraction” method for numbers with three or 
more digits will be a suitable follow up study.  
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